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Section 1 

BACKGROUND 

NOVEMBER 1993 

Soil samples were collected and analyzed to determine background concentrations for barium, 

cadmium, chromium and lead. Six samples were collected off-site and six samples were collected on

site. See Figure 1. The sampling locations were approved by the Ohio EPA as per the revised 

Closure Plan for Electric Arc Furnace Baghouse Hazardous Waste Management Unit, May 1993, RMT, 

Inc. In accordance with the closure plan, the Upper Confidence Limit (UCL) for each constituent of 

concern will be calculated as the mean of the background population plus two times the standard 

deviation. The UCL will be used as the point of comparison for soil samples collected in the closure 

area. In the case of lead, the Ohio EPA will not allow the calculated UCL to be higher than 150 

mg/kg. 

To determine if the background population effectively reflects a normal distribution, probability plots 

and statistical tests will be completed on the sample population. For this analysis the Kolmogorov

Smirnov test using Lilliefors Critical Values' was used to determine the adequacy of the normal 

assumption. Where non-normality was indicated, a log-normal transformation was made and tested 

as well. 

In addition, the two sample Kolmogorov-Smirnov test was applied to assess whether the off-site and 

on-site sample distribution are the same. 

Finally, the appropriate UCL determinations were made and tabulated. Recommendations are made 

for the appropriate UCL for each of the constituents. 

'1967 Lilliefors, Huber W. 'On the Kolmogorov-Smirnov Test for Normality with Mean and Variance 

Unknown•, J. Amer. Stat. Assoc., June 1967, pp. 399- 402. 
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Section 2 

Discussion 

NOVEMBER 1993 

The following table lists the analytical resutts for barium, cadmium, chromium and lead for the off-site 

and on-site soil samples. Copies of the analytical reports are in Appendix A. Samples numbered 006 

and 007 are laboratory duplicates; hence, for the statistical analysis we have used the average of 

these two reported values resutting in six off -site and six on-site background measurements. 

DATA USED FOR SETTING UCL FOR BACKGROUND CONCENTRATIONS 

Sample Loc. # Description 

001 1 off-site 9.3 0.51 69.9 25.3 

002 2 off-site 85.5 0.51 2330.0 25.7 

003 3 off-site 212.0 0.51 87.6 25.9 

004 4 off-site 92.8 0.51 260.0 36.3 

005 5 off-site 0.51 0.51 1.D' 5.03 

006 6 off-site 119.0 0.51 69.3 63.6 

oor 6 off-site 118.0 0.51 97.0 241.0 

008 7 on-site 148.0 0.51 12.7 148.0 

003 8 on-site 103.0 0.5' 16.7 16.8 

0010 9 on-site 296.0 0.51 19.5 498.0 

0011 10 on-site 61.1 0.51 15.1 12.0 

0012 11 on-site 64.6 0.5' 13.9 43.6 

0013 12 on-site 205.0 0.51 21.5 165.0 

' DL = 1.0 mg/kg, used DLJ2 in statistical analysis 
2 DL = 2.0 mg/kg, used DLJ2 in statistical analysis 
3 DL = 10.0 mg/kg, used DLJ2 in statistical analysis 
4 Samples 006 and 007 are lab duplicates; used average in statistical analysis 

2189.15:RTY:ASF1 104 2 
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All reported values for cadmium were below the method detection limit. Therefore, we recommend 

that the UCL for cadmium be set by estimated the standard deviation as [(DU2) 2 +3]"', the theoretical 

standard deviation of a rectangular distribution. Hence, for cadmium, the proposed UCL is: 

UCL.c. = mean + 2*[(DU2)2 +3)"' 

= 0.288 + 0.25 = 0.608 

For sample 005, barium, chromium and lead values were below the method detection limit. For these 

analyses, on-half the method detection limit was used as the reported value. 

Normal and log-normal Probability plots were prepared for the off-site and on-site analysis as shown in 

Figures 2a, 2b and 2c. In general, it appears that the log-normal probability plots frt the data better 

than the normal distribution. Figure 3 shows just the selected probability plots. 

To test the lack of frt, Kolmogorov-Smirnov statistics and the Lilliefors critical value were calculated for 

normal and log-normal distributions and are summarized as follows: 

ConstHuent K-S Statistic 

Barium, 0.1732 
off-site 

Barium, 0.1823 
on-site 

2189.15:RTY:ASF1104 

KOLMOGOROV-SMIRNOV STATISTICS 
N=6 

Assumed Distribution 

Slg.Level Lllllefors K-S 
CrHical Statistic 
Value 
N=6 
d=.OS 

0.9937 0.319 0.3367* 

0.9985 0.319 0.1822 

3 

Slg.Level Ulllelors 
CrHical 
Value 
N=6 
d=.OS 

0.5045 0.319 

0.6552 0.319 
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Constituent K-S Statistic 

Chromium, 0.4250* 
off-site 

Chromium, 0.1677 
on-site 

Lead, off-site 0.3985* 

Lead,on-site 0.3436* 

KOLMOGOROV-SMIRNOV STATISTICS 
N=6 

(Continued) 

Slg.Level Ulllefors K-S 
Critical Statistic 
Value 
N=6 
d=.05 

0.2286 0.319 0.3078 

0.9959 0.319 0.1477 

0.2964 0.319 0.2983 

0.4782 0.319 0.2820 

NOVEMBER 1993 

Slg.Level Ulllefors 
Critical 
Value 
N=6 
d=.05 

0.6206 0.319 

0.9994 0.319 

0.6596 0.319 

0.7265 0.319 

* values of K-S statistic which are greater than the Ulliefors critical value indicating poor frt to the 

assumed distribution. 

Based on these statistics, no transformation is required for barium. For chromium and lead, the log

normal transformation should be used to normalize the data 

As a further test, the Kolmogorov-Smirnov Two-Sample test was applied to determine whether the off

site and on-site resuns could have arisen from the same distribution. The resuns of this test were: 

Barium 
Chromium 
Lead 

21BS.1S:RTY:ASF1 104 

Kolmogorov-Smirnov Two Sample Test 
Off-site vs. On-site 

K-S Statistic 
0.333 
0.833 
0.667 

Sig. Level 
0.8928 
0.0310* 

0.1389 

4 
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This analysis indicates that the off-site and on-site chromium distributions are not the same. This 

more than likely is a result of the single large value for sample #002. We recommend that based on 

the analysis of the means and standard deviations of the two distributions that they be pooled. 

Appendix B contains the statistical worksheets. 

Based on the above analysis, the following table summarizes the UCL's for the various constituents: 

Barium 116.4 84.7 286 based on pooled, normal 
distribution 

Chromium 1.563* 0.779* 1321 based on pooled log-normal 
distribution 

Cadmium 0.5 0.144 0.608 based on uniform 
distribution 

Lead 1.725* 0.5204* 582 based on pooled log-normal 
distr. 

1501 1 based on Ohio EPA rules 

* Log 1 0 of mean and/or standard deviation 

2189.15:RTY:ASF1104 5 
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PROJECT NARRATIVE 

The following report contains the analytical results for twelve solid samples and 

one Quality Control sample submitted to Enseco-Wadsworth/ALERT Laboratories by 

RMT from the ASP-Alliance, OH Site project number 2169.15. The samples were 

received August 30, 1993, according to documented sample acceptance procedures. 

Enseco-Wadsworth/ALERT Laboratories utilizes only USEPA approved methods and 

instrumentation in all analytical work. The samples presented in this report 

were analyzed for the parameters listed on the following page in accordance with 

the methods indicated. A summary of QC data for these analyses is included at 

the end of the report. 



ANALYTICAL METHODS SUMMARY 

Enseco-Wadsworth/ALERT Laboratories utilizes only USEPA approved 

methods in analytical work. The methods used for the analyses 
presented in the following report are listed below. 

Parameters Methods 

Barium SW846 6010 
Cadmium SW846 6010 
Chromium SW846 6010 
Lead SW846 6010 
Solids, Total (TS) MCAWW 160.3 

References: 

MODIFIED 

MCAWW Methods for Chemical Analysis of Water and Wastes, EMSL: 

SW846 

Cincinnati, OH: March 1983 and its updates. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods", Third Edition, September, 1986. 



NQ..Jt 

F6344 
F6345 
F6346 
F6347 
F6348 
F6349 
F6350 
F6351 
F6352 
F6353 
F6354 
F6355 
F6356 

SAMPLE SUMMARY 

The analytical results of the samples listed below are presented 
on the following pages. 

LABORATORY ID SAMPLE IDENTIFICATION 

A3H300028-001 11 8-30-93 1005 
A3H300028-002 12 8-30-93 1100 
A3H300028-003 09 8-30-93 1115 
A3H300028-004 10 8-30-93 1130 
A3H300028-00S 08 8-30-93 1145 
A3H300028-006 07 8-30-93 1200 
A3H300028-007 DUP 8-30-93 1210 
A3H300028-008 03 8-30-93 1220 
A3H300028- 009 04 8-30-93 1235 
A3H300028- 010 06 8-30-93 1240 
A3H300028- 011 OS 8-30-93 1250 
A3H300028-012 02 8-30-93 1310 
A3H300028-013 01 8-30-93 1320 



WO II: F6344 
LAB I: A3H300028·001 
MATRIX: SOLID 

. - . . 

PARAMETER RESPLT 

Barium 9.3 
Cadmium ND 

Chromium 69.9 

Lead 25.3 

NOTE: 

AS RECEIVED 

ll 8·30·93 1005 

. . . - - . · RBQOBSTBD METALS 

REPORTING 
LIMIT mm:: 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT THE STATED RF:Jl'OR.TING UMIT 

DATI! RBCBIVKD: 8/30/93 

. . . . - . - . . . . . . . . 

PREPARATION · QC 
METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08· 9/10/93 3251008 

SW846 6010 9/08· 9/10/93 3251008 



WO II: F6344 
LAB I: A3H300028-001 
MATRIX: SOLID 

11 8-30-93 1005 

DATE RKCBIVXD: 8/30/93 

- - - - - - - - - INORGANIC ANALYTICAL RKPORT - - - - - - - - - - - - - - -

REPORTING PREPARATION - QC 

PARAMETER RESULT LIMIT YliiT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 87.2 0.50 KCAWW 160.3 9/08- 9/09/93 3251048 

NOTE: AS RECElVBD 



WO II: F6345 
LAB II: A3H300028-002 
MATRIX: SOLID 

- - - -

PARAMETER RESULT 

Barium 85.5 
Cadmium ND 
Chromium 2,330 

Lead 25.7 

NOTE: 

AS RECEIVED 

12 8·30-93 1100 

- - - - - - • RBQUBSTBD METALS 

REPORTING 
LIMIT mru: 

5.0 mg/kg 
1.0 mg/kg 
10.0 mg/kg 

10.0 mg/kg 

ND NOT DKI'ECTFD AT THE STATED REPOitTING- LIMIT 

DATB RBCBIVIID: 8/30/93 

- - - - - - - - - - - - - - -

PREPARATION - QC 

METHOD ANALYSIS DATE ~ 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6345 
LAB II: A3H300028-002 
MATRIX: SOLID 

12 a -3o -93 noo 

DATil: RECEIVED: 8/30/93 

- - • - - • • • - INORGANIC ANALYTICAL REPORT - - - - - - • - - -

REPORTING PREPARATION - QC 

PARAMETER RESULT LIMIT !miT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 93.8 0.50 MCAWW 160.3 9/08- 9/09/93 3251048 

NOTE: AS RECEIVED 



WO II: F6346 
LAB II: A3H300028·003 
MATRJ:X: SOLID 

- - . -

PARAMETER RESULT 

Barium 212 
Cadmium ND 
Chromium 87.6 

Lead: 25.9 

NOT& 

AS IIECElVI!D 

09 8·30-93 1115 

- - - - - - • REQUESTED METALS 

REPORTING 
LIMIT mru: 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT THE STATED REPORTING LIMIT 

DATE RECEIVED: 8/30/93 

- - - - - - - - - - - - - - -
PREPARATION - QC 

METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6346 
LAB II: A3H300028-003 
MATRIX: SOLID 

RMT 

09 8-30-93 1115 

DATE RECKIVliD: 8/30/93 

- - - - - - - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - - -

REPORTING 
PARAMETER RESULT LIMIT UNIT 

Solids, Total ITS) 84.6 o.so 

NOTE: AS RECEIVED 

METHOD 

KCAWW 160.3 

PREPARATION - QC 
ANALYSIS DATE BATCH 

9/08- 9/09/93 3251048 



WO II: F6347 
LAB II: A3H300028·004 
KATRJ:lt: SOLJ:D 

- - - -

PARAMETER RESULT 

Barium 92.8 
Cadmium ND 

Chromium 260 

Lead 36.3 

NOTE: 

AB RECEIVED 

10 8·30·93 1130 

. - - - - - · R.EQtlBSTll:D HBTALS 

REPORTING 
LIMIT !miT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DEfECTED AT THE STATED REPORTING lJMIT 

DATll: R.ECB:rvED: 8/30/93 

- - - - - - - - - - - - - - -

PREPARATION · QC 
METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6347 
LAB II: A3H300028·004 
MATRIX: SOLID 

10 8·30·93 1130 

DATE RECEIVED: 8/30/93 

- · · · · · · · · INORGANIC ANALYTICAL REPORT - · · · · - - · - - · · · - -

PARAMETER 

Solids, Total (TS) 

Nom AS :RECEIVED 

RESULT 

89.6 

REPORTING 
LIMIT UNIT 

0.50 

PREPARATION · QC 
METHOD ANALYSIS DATE BATCH 

MCAWW 160.3 9/08· 9/09/93 3251057 



WO II: F6348 
LAB II: A3H300028·005 
MATRJ::Z:: SOLID 

- - - -

PARAMETER RESULT 

Barium ND 
Cadmium ND 
Chromium ND 

Lead ND 

NOTE< 

AS :RECEIVED 

-

08 8·30·93 1145 

- - - - - · REQUESTED METALS · 

REPORTING 
LIMIT UNIT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT THE STATFD REPORTING UMIT 

DATE RII:CEJ:VIID: 8/30/93 

- - - - - - - - - - - - - -
PREPARATION · QC 

METHOD ANALYSIS DATE ~ 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO #: F6348 
LAB #: A3H300028-00S 
MATRIX: SOLID 

08 8-30·93 1145 

DATE RECEIVED: 8/30/93 

- • • - • - - • - INORGANIC ANALYTICAL REPORT • • • • - • • • - - - - - - -

REPORTING PREPARATION • QC 

PARAMETER RESQLT LIMIT Illi!I METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 88.6 o.so XCAWW 160.3 9/08- 9/09/93 3251057 



WO II: F6349 
LAB II: A3H300028-006 
MATRJ::Z:: SOLID 

- - - -

PARJlMETBR RESULT 

Barium 119 
Cadmium ND 
Chromium 69.3 

Lead 63.6 

NOTE. 

AS RECEIVED 

07 8-30-93 1200 

- - - . - - - RKQUBSTBD KBTALS 

REPORTJ:NG 
LIMIT !miT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT THE STATED ltFPOR.TING UMIT 

-

DATI!: RKCBIVKD: 8/30/93 

- - - - - - - - - . - - - . 

PREPARATION - QC 
METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6349 
LAB II: A3H300028·006 
MATRIX: SOLID 

07 8·30-93 1200 

DATE RECEIVED: 8/30/93 

- - • • - • • • • INORGANIC ANALYTICAL REPORT • - • - • • • • • -

REPORTING PREPARATION • QC 

PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 87.6 o.so MCAWW 160.3 9/08· 9/09/93 3251057 

NOTE: AS RBCErVED 



WO II: F6350 
LAB II: A3H300028-007 
MATRIX: SOLJ:D 

- - - -

PARAMETER RESULT 

Barium 118 
Cadmium ND 
Chromium 97.0 

Lead 241 

NOTE: 

AS RECEIVED 

DUP B-30-93 1210 

- - - - - - - REQUII:STII:D KII:TALS 

REPORTING 
LIMIT Illi!l: 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT TBE STATED REPORTING llMIT 

-

DATE RECEIVED: 8/30/93 

- - - - - - - - - - - - - -
PREPARATION - QC 

METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6350 
LAB j: A3H300028·007 
MATRIX: SOLID 

DUP 8·30·93 1210 

DATI! RBCBIVBD: B/30/93 

• - • - • - - • - INORGANIC ANALYTICAL REPORT • - • • • • • • • - -

REPORTING PREPARATION • QC 

PARAMETER RESULT LIMIT JmiT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 91.1 0.50 ' MCAWW 160.3 9/08· 9/09/93 3251057 

NOTE: AS RECEIVED 



WO II: F6351 
LAB II: A3H300028-008 
MATRIX: SOLID 

- - - -

PARJ\METER RESULT 

Barium 148 
Cadmium ND 

Chromium 12.7 

Lead 148 

NOTEo 

AS RECEIVED 

03 8-30-93 1220 

- - - - - - - REQUESTED METALS 

REPORTING 
LIMIT mill: 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DEfECTED AT THE STATED REPOR.TING UMlT 

-

DATE Rli:CEIVKD: 8/30/93 

. - - - - - - - - - - - - -

PREPARATION - QC 

METHOD ANALYSIS DATE BATCH 

SWB46 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO #: F6351 
LAB #: A3H300028-008 
MATRIX: SOLID 

03 8·30·93 1220 

DATE RECEIVED: 8/30/93 

- - - · · - - · · INORGANIC ANALYTICAL REPORT · - - · · · - · - -

PARAMETER 

Solids, Total {TS) 

NOTE: AS RECEIVED 

RESULT 

86.3 

REPORTING 
LIMIT mill: 

0.50 

PREPARATION - QC 
METHOD ANALYSIS DATE BATCH 

MCAWW 160.3 9/08- 9/09/93 3251057 



WO II: F6352 
LAB II: A3H300028-009 
MATRIX: SOLID 

- - - -

PARAMETER RESULT 

Barium 103 
Cadmium ND 

Chromium 16.7 

Lead 16.8 

NOTE= 

AS IIECFIVED 

04 8-30-93 1235 

- - - - - - • RBQUBSTBD MBTALS 

REPORTING 
LIMIT :l.lli.IT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTED AT THE STATED REPOR.TING UMIT 

DATil: RBCBIVBD: 8/30/93 

- - - - - - - - - - - - - - -
PREPARATION - QC 

MBTHOD ANALYSIS DATE BATCH 

SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6352 
LAB II: A3H300028·009 
MATRIX: SOLID 

04 8-30-93 1235 

DATE RBCII:IVKD: 8/30/93 

- · - - - · - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - -

PARAMETER 

Solids, Total (TS) 

NOTE: AS R.ECErVED 

RESULT 

85.6 

REPORTING 
LIMIT !lliiT 

0.50 

PREPARATION - QC 
METHOD ANALYSIS DATE BATCH 

MCAWW 160.3 9/08- 9/09/93 3251057 



WO II: F6353 
LAB II: A3H300028-010 
MATR.l::Z:: SOLID 

- - - -

PARAMETER RESULT 

Barium 296 
Cadmium ND 

Chromium 19.5 

Lead 498 

NOTE. 

ASRECEIVID 

-

RMT 

06 8·30·93 1240 

- - - - - - RBQUBSTBD METALS 

REPORTING 
LIMIT UNIT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOTDETECTEDATTHESTATEDREPOR.TING UMIT 

Dlt.TB RBCB:IVBD: 8/30/93 

- - - - - - - - - - - - - - -

PREPARATION - QC 

METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6353 
LAB II: A3H300028·010 
MATRJ::X:: SOLID 

06 8·30·93 1240 

DATil: R.I!CB:IVIID: 8/30/93 

· · - · · · · · · INORGANIC ANALYTICAL R.B:PORT · · · · · · · · - · 

REPORTING PREPARATION • QC 

PARAMETER RESULT LIMIT ];miT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 87.5 0.50 MCAWW 160.3 9/08- 9/09/93 3251057 

NOTE: AS RECElVED 



WO II: F6354 
LAB II: A3H300028·011 
MATRIX: SOLID 

. - . -

PARAMETER RESULT 

Barium 61.1 
Cadmium ND 
Chromium 15.1 

Lead 12.0 

NOTE: 

AS IIECFIVED 

OS 8·30·93 1250 

- - - . . - - RBQUBSTBD METALS 

REPORTING 
LIMIT :tmiT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DEfECTED AT THE STATED REPORTING LIMIT 

DATE RBCBIVIID: 8/30/93 

- . - . . - . - . - . - - . -

PREPARATION · QC 

METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08· 9/10/93 3251008 
SWB46 6010 9/08· 9/10/93 3251008 

SWB46 6010 9/08· 9/10/93 3251008 

,.,, 



WO #: F6354 
LAB #: A3H300028·0ll 
MATRIX: SOLID 

OS 8·30·93 1250 

DATI! RECEIVED: 8/30/93 

- - - - - - · · - INORGANIC ANALYTICAL REPORT - - - · · · - - - - · · · - · 

PARAMETER RESULT 

Solids, Total (TS) 85.3 

NOTE: AS RECEIVED 

REPORTING 
LIMIT mill: 

0.50 

METHOD 

MCAWW 160.3 

PREPARATION · QC 
ANALYSIS DATE BATCH 

9/08- 9/09/93 3251057 



WO II: F6355 
LAB II: A3H300028·012 
MATRIX: SOLID 

- - - -

PARAMETER RESULT 

Barium 64.6 
Cadmium ND 
Chromium 13.9 

Lead· 43.6 

NOTI!o 

AS RECEIVED 

02 8·30·93 1310 

- - - - - - • RBQU:&:STBD METALS 

REPORTING 
LIMIT l.lliiT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOTDEI'ECTEDAT THESTATEDJtEPOltTINGUMIT 

-

DATE RECEIVED: 8/30/93 

- - - - - - - - - - - - - -

PREPARATION · QC 

METHOD J\NALYSIS DATE BATCH 

SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08· 9/10/93 3251008 
SW846 6010 9/08· 9/10/93 3251008 

SW846 6010 9/08· 9/10/93 3251008 



WO II: F6355 
LAB II: A3H300028-012 
MATRJ:X: SOLJ:D 

02 8-30-93 1310 

DATE RECKJ:VED: 8/30/93 

- - - - - - - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - -

REPORTJ:NG PREPARATION - QC 

PARAMETER RESULT LIMJ:T UNIT METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 0.50 KCAWW 160.3 9/08- 9/09/93 3251057 

NOTE: AS RECErVED 



WO It: F6356 
LAB It: A3H300028-013 
MATRIX: SOLID 

. - - -

PARAMETER RESULT 

Barium 205 
Cadmium ND 
Chromium 21.5 

Lead 165 

NOTE: 

AS RECEIVI1D 

01 8-30-93 1320 

- - - - - - - RBQUBSTBD METALS 

REPORTING 
LIMIT !miT 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

10.0 mg/kg 

ND NOT DETECTFD AT THE STATFD REPORTING UMIT 

-

DATE RECEIVED: 8/30/93 

- - - - - - - - - - - - - . 

PREPARATION - QC 
METHOD ANALYSIS DATE BATCH 

SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 
SW846 6010 9/08- 9/10/93 3251008 

SW846 6010 9/08- 9/10/93 3251008 



WO II: F6356 
LAB II: A3H300028-013 
MATRIX: SOLID 

01 8-30-93 1320 

DATK Rli:CKIVKD: 8/30/93 

- - - - - - - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - -

REPORTING PREPARATION - QC 

PARAMETER RESULT LIMIT Qliii METHOD ANALYSIS DATE BATCH 

Solids, Total (TS) 89.8 0.50 ' .MCAWW 160.3 9/08- 9/09/93 3251057 

NOTF..! AS RECElVED 



QUALITY CONTROL SECTION 



QUALITY CONTROL NARRATIVE 

The results included in this report have been reviewed for compliance with the 
laboratory QA/QC plan. All data have been found to be compliant with the 
exception of those items noted. 

The matrix spike and matrix spike duplicate (MS/MSD) contained in this quality 
control report were generated as part of the laboratory QA/QC program 
requirements. These requirements include the analysis of a MS/MSD on a one in 
twenty basis. Therefore, the associated batch number indicated on the MS/MSD 
report may not reflect the same batch number as those of the samples contained 
in the analytical report. 



CHBC!t SAMPLE U:POilT 

LAB II: A3H300028 

- - - - - - - - - - - - - - - - - - - METALS - - - - - - - - - - - - - - - - - - - - -

SPIKE 
PERCENT Q/C PREPARATION -

COMPOUND RECOVERY LIMITS ANALYSIS DATE 

BATCH:3251008 MATRIX: SOLID 

Barium 95 ( 82-112) 9/08- 9/10/93 

Cadmium 89 ( 72-109) 9/08- 9/10/93 

Chromium 94 ( 76-118) 9/08- 9/10/93 

Lead 92 ( 78-112) 9/08- 9/10/93 



CHBCK SAXPLB IUI:POitT 

LAB II: A3H300028 

- - - - - - - - - - - - - - - INORGANIC ANALYTICAL REPORT - - - - - - - - - - - - - - -

SPIKE 
PERCENT PREPARATION - Q/C 

COMPOUND RECOVERY LIMITS MATRIX ANALYSIS DATE BATCH 

Solids, Total (TS) 98 89-110) SOLID 9/08- 9/09/93 3251048 

Solids, Total (TS) 102 89-110) SOLID 9/08- 9/09/93 3251057 



INTRA-LAB BLANX REPORT 

LAB #: A3H300028 

METALS - - - • - - - - • • • • • - - • • - • • • 

REPORTING PREPARATION -

PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE 

BATCH:3251008 MATRIX: SOLID 
Barium ND 1.0 mg/kg SW846 6010 9/08- 9/10/93 

Cadmium ND 1.0 mg/kg SW846 6010 9/08- 9/10/93 

Chromium ND 2.0 mg/kg SW846 6010 9/08- 9/10/93 

Lead ND 10.0 mg/kg SW846 6010 9/08- 9/10/93 

NOTF..: 

ND NOT DETECTED AT lHE STATED REPORTING UMIT 



INTRA-LAB BLANK ltBPORT 

LAB II: A3H300028 

- - • - - • • • • • • • • - - INORGANIC ANALYTICAL REPORT 

PARAMETER 

Solids, Total (TS) 
Solids, Total (TS) 

.NOTE: 

RESULT 

ND 
ND 

ND NOT i>ETBCTED AT rnE STATED REPOR.'IlNO I.lMlT 

REPORTING 
LIMIT JmiT MATRIX 

0 .SO \- SOLID 
0.50 \- SOLID 

PREPARATION - QC 

ANALYSIS DATE BATCH 

9/08- 9/09/93 3251048 
9/08- 9/09/93 3251057 



MATRIX SPIKE REPORT 

SOLID - ICP 

- - - - - - - - - - ------ - - -METALS- - ------- - - - -
SPIKE SPIKE/DUP 
PERCENT PERCENT Q/C RPD PREPARATION-

COMPOUND RECOVERY RECOVERY LIMITS RPD LIMITS ANALYSIS DATE W/0# 

Silver 87 86 ( 60-110) 2 ( 0-2 0) 7/15-7/25/93 E5241 
Aluminum 108 98 (56-138) 10 (0-20) 7/08-7/09/93 E4621 
Boron 73 75 (66-122) 3 (0-20) 6/10-6/23/93 D9278 

Barium 88 87 ( 15-151) 2 ( 0-2 0) 7/15-7/25/93 E5241 
Beryllium 86 87 (68-110) 1 ( 0-2 0) 7/15-7/25/93 E5241 
Calcium 91 90 (64-126) 1 (0-20) 7/15-7/25/93 E5241 

Cadmium 88 86 (65-110) 2 ( 0-2 0) 7/15-7/25/93 E5241 
Cobalt 91 90 (57-108) 1 ( 0-2 0) 7/15-7/25/93 E5241 
Chromium 88 86 (56-114) 2 (0-20) 7/15-7/25/93 E5241 

Copper 88 91 (62-115) 3 ( 0-2 0) 7/18-7/26/93 E6162 
Iron 94 79 (59-120) 17 ( 0-2 0) 7/15-7/25/93 E5241 
Potassium 93 91 (10-170) 2 (0-20) 7/15-7/25/93 E5241 

Magnesium 98 93 (66-117) 5 ( 0-2 0) 7/15-7/25/93 E5241 
Manganese 88 85 (10-184) 4 (0-20) 7/15-7/25/93 E5241 
Sodium 92 91 (23-140) 1 (0-20) 7/15-7/25/93 E5241 

Nickel 79 79 (57-114) 0 ( 0-2 0) 7/15-7/25/93 E5241 
Lead 83 86 (36-137) 4 ( 0-2 0) 7/15-7/25/93 E5241 
Antimony 48 47 (10-125) 3 (0-20) 7/15-7/25/93 E5241 

Strontium 90 91 (10-125) 1 (0-20) 6/10-6/23/93 D9278 
Tin 83 88 (59-115) 6 ( 0-2 0) 6/10-6/23/93 D9278 
Titanium 102 101 (80-111) 1 (0-20) 5/04-5/07/93 D0765 

Thallium 71 74 (57-116) 4 (0-20) 7/26-7/26/93 E5241 
Vanadium 100 99 (66-117) 1 ( 0-2 0) 7/15-7/25/93 E5241 
Zinc 81 77 (36-130) 5 ( 0-2 0) 7/15-7/25/93 E5241 

Gold 103 102 (70-130) 1 (0-20) 11/30-12/01/92 A3214 
Arsenic 91 94 (50-152) 3 ( 0-2 0) 4/19-4/21/93 C7259 
Selenium 89 101 (50-110) 13 ( 0-2 0) 4/19-4/21/93 C7259 

Molybdenum 82 83 (78-114) 1 (0-20) 6/10-6/23/93 D9278 



CLIENT CODE. Ji!/ti ENSECO-WADSWORTHIALERT LABORATORIES 
DIVISION OF CORNING LAB SERVICES, INC. 

QUOTE I SAR I ..• >'IBER 4101 SHUFFEL DR. N.W. 
. NORTH CANTON, OHIO 44720 

Chatn-of Custody Record PHONE (2161497-9396 FAX (2161497 0772 

PROJ. NO. PROJECT NAME/LOCATION 

-"11510'' ~r COR~ .... ~ LAB rrm'\CES ···~ 

0 2) ENSECO-WADSWORTHIALERT LABORATORIES 
DIVISION OF CORNING LAB SERVICES, INC. 
450 WILLIAM PITT WAY 
PITTSBURGH, PA 15238 
PHONE (412) 826,5477 FAX /412) 826-5571 

.2.16'1 1-~ A ':,'F - A H '. "~ u G 1-f NO. PARAMETER 

0 3) ENSECO-WADSWORTHIALF0 T LABORATORIES 
DIVISION OF CORNING LAB Si :S, INC. 
5910 BRECKENRIDGE PKV~, ., STE. H 
TAMPA, FL 33610 
PHONE (813) 621·0784 FAX (813) 623·6021 

SAMPLERS: (Signature) J OF 
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Two-Sample Analysis Results 

o ple statistics: Number of·obs. 
Average 
Variance 
Std. Deviation 
Median 

Difference between Means = -59.85 
Conf. Interval For Diff. in Means: 

(Equal Vars.) Sample 1 - Sample 2 
(Unequal Vars.) Sample 1- Sample 2 

Ratio of Variances= 0.724084 

HALL.BaOFF 
6 
86.4333 
6034.15 
77.6798 
89.15 

HALL.BaON 
6 
146.283 
8333.5 
91.288 
125.5 

95 Percent 
-168.912 49.2125 
-169.292 49.5924 

Conf. Interval for Ratio of Variances: 95 Percent 
Sample 1 -Sample 2 0.101322 5.17458 5 

Pooled 
12 
116.358 
7183.82 
84.7574 
97.9 

10 D.F. 
9.8 D.F. 

5 D.F. 

Hypothesis Test for HO: Diff = 0 
vs Alt: NE 

at Alpha = 0.05 

Computed t statistic = -1.22306 
Sig. Level = 0.249348 
so do not reject HO. 



'C> A n_ I U 1\1'\ 

Lt>G TQ.j\o.Jii Foll.ME.O 

Two-Sample Analysis Results 

f ple statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Sample 1 
6 
1. 4945 
0.988644 
0.994306 
1. 94976 

95 Percent 

Sample 2 
6 
2.09374 
0.0755062 
0.274784 
2.09155 

Difference between Means = -0.599233 
Conf. Interval For Diff. in Means: 

(Equal Vars.) Sample 1- Sample 2 
(Unequal Vars.) Sample 1- Sample 2 

-1.53784 0.339374 
-1.64057 0.442108 

Ratio of Variances = 13.0935 
Conf. Interval for Ratio of Variances: 95 Percent 

Sample 1 -Sample 2 1.83219 93.5714 5 

Pooled 
12 
1. 79412 
0.532075 
0.729435 
1.99019 

10 D.F. 
5.8 D.F. 

5 D.F. 

Hypothesis Test for HO: Diff = 0 
vs Alt: NE 

at Alpha = 0.05 

Computed t statistic = -1.42289 
Sig. Level= 0.185208 
so do not reject HO. 



Two-Sample Analysis Results 

Sc le Statistics: Number of Obs. 
HALL.CrOFF 
6 

HALL.CrON 
6 

Average 
Variance 
Std. Deviation 
Median 

Difference between Means= 455.375 
Conf. Interval For Diff. in Means: 

(Equal Vars.) Sample 1 - Sample 2 
(Unequal Vars.) Sample 1 -Sample 2 

Ratio of Variances = 73104 

471.942 
835920 
914.287 
85.375 

95 Percent 

16.5667 
11.4347 
3.38152 
15.9 

-376.519 1287.27 
-504.419 1415.17 

Conf. Interval for Ratio of Variances: 95 Percent 
Sample 1 - Sample 2 10229.5 522429 5 

Pooled 
12 
244.254 
417966 
646.503 
20.5 

10 D.F. 
5.0 D.F. 

5 D.F. 

Hypothesis Test for HO: Diff = 0 
vs Alt: NE 

at Alpha= 0.05 

Computed t statistic = 1.22 
sig. Level = 0.250456 
so do not reject HO. 
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Two-Sample Analysis Results 

--------------------------------------------------------------------------------
Sc le statistics: Number of Obs. 

Average 
Variance 
Std. Deviation 
Median 

Differenc-e between Means = 0. 7 03 03 J. 
Conf. Interval For Diff. in Means: 

(Equal Vars.) Sample J.- Sample 2 
(Unequal Vars.) Sample J.- Sample 2 

~atio of Variances= J.57.643 

Sample J. 
6 
J.. 9J.486 
J.. 20646 
J..09839 
J..93J.J.8 

95 Percent 

Sample 2 
6 
L 2 H8 3 
0.00765308 
0.08748].9 
J.. 20085 

-0.299532 J..70559 
-0.449334 J..8554 

Pooled 
J.2 
J.. 56335 
0.607055 
0.779J.38 
L 3 J.J.24 

J.O D.F. 
5.J. D.F. 

Conf. Interval for Ratio of Variances: 95 Percent 
Sample J. - Sample 2 22.0592 J.J.26.58 5 5 D.F. 

Hypothesis Test for HO: Diff = 0 
vs Alt: NE 

at Alpha = 0.05 

Computed t statistic = J..56286 
Sig. Level= O.J.49J.49 
so do not reject HO. 



Two-Sample Analysis Results 

Sc le statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Difference between Means= -127.35 
Conf. Interval For Diff. in Means: 

(Equal Vars.) Sample 1 - Sample 2 
(Unequal Vars.) Sample 1- Sample 2 

Ratio of Variances = 0.0960677 

HALL.PbOFF 
6 
45.0833 
2862.87 
53.5058 
25.8 

HALL.PbON 
6 
172.433 
29800.5 
172.628 
156.5 

95 Percent 
-291.792 37.092 
-308.299 53.5991 

Conf. Interval for Ratio of Variances: 95 Percent 
Sample 1- Sample 2 0.0134429 0.686537 

Pooled 
12 
108.758 
16331.7 
127.795 
39.95 

10 D.F. 
6.0 D.F. 

5 5 D.F. 

Hypothesis Test for HO: Diff = o 
vs Alt: NE 

at Alpha = 0.05 

Computed t statistic= -1.72601 
Sig. Level= 0.115052 
so do not reject HO. 
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Two-Sample Analysis Results 

--------------------------------------------------------------------------------
Sc '-le Statistics: Number of Obs. 

Average 
Variance 
Std. Deviation 
Median 

Difference between Means = -0.56017 
conf. Interval For Diff. in Means: 

(Equal Vars.) Sample 1- Sample 2 
(Unequal Vars.) Sample 1- Sample 2 

Ratio of Variances= 0.702709 

Sample 1 
6 
1. 444 65 
0.223591 
0.472854 
1. 41162 

95 Percent 

sample 2 
6 
2.00483 
0.318184 
0.564078 
2.19387 

-1.22989 0.109547 
-1.23267 0.112326 

Pooled 
12 
1.72474 
0.270887 
0.520468 
1. 5997 

10 D.F. 
9.7 D.F. 

Conf. Interval for Ratio of Variances: 95 Percent 
Sample 1 - Sample 2 0.0983308 5.02183 5 5 D.F. 

Hypothesis Test for HO: Diff = 0 
vs Alt: NE 

at Alpha= 0.05 

Computed t statistic = -1.86417 
Sig. Level= 0.0918831 
so do not reject HO. 



One-Sample Analysis Results 

S< 'le Statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
Sample 1 

Hypothesis Test for HO: Mean= 0 
vs Alt: NE 

at Alpha= 0.05 

HALL.BaALL 
12 
116.358 
7507.66 
86.6468 
97.9 

95 Percent 
61.2912 171.425 

95 Percent 
3767.52 21643.6 

11 D.F. 

11 D.F. 

Computed t statistic= 4.65196 
Sig. Level = 0.000702842 
so reject HO. 



One-Sample Analysis Results 

S< ,le statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
Sample 1 

Hypothesis Test for HO: Mean= 0 
vs Alt: NE 

at Alpha = 0.05 

LOG10 HALL.BaALL 
12 
1. 79412 
0.581635 
0.76265 
1. 99019 

95 Percent 
1. 30943 2. 27881 

95 Percent 
0. 291878 1. 67678 

11 D.F. 

11 D.F. 

Computed t statistic = 8.14923 
Sig. Level = 0.0000054771 
so reject HO. 



One-Sample Analysis Results 

Sc ~le statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
Sample 1 

Hypothesis Test for HO: Mean = 0 
vs Alt: NE 

at Alpha = 0.05 

HALL.CrALL 
12 
244.254 
436523 
660.699 
20.5 

95 Percent 
-175.644 664.152 

95 Percent 
219058 1. 25844E6 

11 D.F. 

11 D.F. 

Computed t statistic= 1.28065 
Sig. Level = 0.226662 
so do not reject HO. 



One-sample Analysis Results 

Sc 'le Statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
Sample 1 

Hypothesis Test for HO: Mean = 0 
vs Alt: NE 

at Alpha = 0.05 

LOG10 HALL.CrALL 
12 
1.56335 
0.686665 
0.828652 
1. 31124 

95 Percent 
1.03671 2.08999 

95 Percent 
0.344585 1.97957 

11 D.F. 

11 D.F. 

Computed t statistic = 6.53542 
Sig. Level = 0.0000421851 
so reject HO. 



One-Sample Analysis Results 
--------------------------------------------------------------------------------
S< 'le Statistics: Number of Obs. 

Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
Sample 1 

Hypothesis Test for HO: Mean = 0 
vs Alt: NE 

at Alpha= 0.05 

HALL.PbALL 
12 
108.758 
19270.1 
138.817 
39.95 

95 Percent 
20.5353 196.981 

95 Percent 
9670.18 55553.1 

11 D.F. 

11 D.F. 

Computed t statistic= 2.71401 
Sig. Level = 0.0201462 
so reject HO. 



One-Sample Analysis Results 

Sc le statistics: Number of Obs. 
Average 
Variance 
Std. Deviation 
Median 

Confidence Interval for Mean: 
Sample 1 

Confidence Interval for Variance: 
San\ple 1 

Hypothesis Test for HO: Mean = o 
vs Alt: NE 

at Alpha= 0.05 

LOG10 HALL.PbALL 
12 
1.72474 
0.33184 
0.576056 
1. 5997 

95 Percent 
1.35864 2.09084 

95 Percent 
0.166525 0.956653 

11 D.F. 

11 D.F. 

Computed t statistic = 10.3717 
Sig. Level= 5.12772E-7 
so reject HO. 



.Jata: HALL.BaOFF 

)i~cributions available: 
(1) Bernoulli 
( 2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

)istribution number: 14 

"'ean: 86.4333 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) · Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 77.6798 



Estimated KOLMOGOROV statistic DPLUS = 0.173206 
Estimated KOLMOGOROV statistic DMINUS = 0.161871 
Estimated overall statistic DN = 0.173206 
Approximate significance level = 0.993764 



Data: HALL.BaOFF 

Di~cributions available: 
( 1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

9istribution number: 13 

Mean: 429.261 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 5885.55 
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Estimated KOLMOGOROV statistic DPLUS = 0.201409 
Estimated KOLMOGOROV statistic DMINUS = 0.336688 
Estimated overall statistic DN = 0.336688 
Approximate significance level = 0.504506 



Data: HALL.BaON 

Di~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 146.283 
standard deviation: 91.288 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.1823 
Estimated KOLMOGOROV statistic DMINUS = 0.175377 
Estimated overall statistic DN = 0.1823 
Approximate significance level = 0.988459 



Distribution Fitting 

--------------------------------------------------------------------------------
.)ata: HALL.BaON 

)i~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

-:1ean: 151.588 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

Standard deviation: 106.362 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
(17) Uniform 
(18) Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.182233 
Estimated KOLMOGOROV statistic DMINUS = 0.131407 
Estimated overall statistic DN = 0.182233 
Approximate significance level = 0.988508 



Data: HALL.CrOFF 

Dibcributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 471.942 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) student's t 
(16) Triangular 
(17) Uniform 
( 18) Weibull 

Standard deviation: 914.287 



Estimated KOLMOGOROV statistic DPLUS = 0.424993 
Estimated KOLMOGOROV statistic DMINUS = 0.303243 
Estimated overall statistic DN = 0.424993 
Approximate significance level = 0.228599 



Data: HALL.CrOFF 

Distributions available: 
(1) Bernoulli 
( 2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 2013.02 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

standard deviation: 49257.4 



Estimated KOLMOGOROV statistic DPLUS = 0.157774 
Estimated KOLMOGOROV statistic DMINUS = 0.307784 
Estimated overall statistic DN = 0.307784 
Approximate significance level= 0.620584 



Data: HALL.CrON 

Distributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 16.5667 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 3.38152 



Estimated KOLMOGOROV statistic DPLUS = 0.167763 
Estimated KOLMOGOROV statistic DMINUS = 0.140487 
Estimated overall statistic DN = 0.167763 
Approximate significance level = 0.995903 



Data: HALL.CrON 

Di~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 16.6204 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) 
(14) 
(15) 
( 16) 
(17) 
(18) 

Standard deviation: 3.38217 

Lognormal 
Normal 
Student's t 
Triangular 
Uniform 
Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.146375 
Estimated KOLMOGOROV statistic DMINUS = 0.147659 
Estimated overall statistic DN = 0.147659 
Approximate significance level = 0.999444 



Data: HALL.PbOFF 

Di~tributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 45.0833 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
( 11) F 
{12) Gamma 

(13) Lognormal 
(14) Normal 
(15) student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 53.5058 



Estimated KOLMOGOROV statistic DPLUS = 0.398532 
Estimated KOLMOGOROV statistic DMINUS = 0.226885 
Estimated overall statistic DN = 0.398532 
Approximate significance level = 0.296391 



Data: HALL.PbOFF 

DiLCributions available: 
( 1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 50 . 3 58 6 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) 
(14) 
(15) 
( 16) 
(17) 
(18) 

standard deviation: 75.9091 

Lognormal 
Normal 
student's t 
Triangular 
Uniform 
Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.237049 
Estimated KOLMOGOROV statistic DMINUS = 0.298333 
Estimated overall statistic DN = 0.298333 
Approximate significance level= 0.6596 



Data: HALL.PbON 

Di"cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 172.433 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

( 13) 
( 14) 
(15) 
(16) 
( 17) 
(18) 

standard deviation: 172.628 

Lognormal 
Normal 
student's t 
Triangular 
Uniform 
Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.34358 
Estimated KOLMOGOROV statistic DMINUS = 0.176351 
Estimated overall statistic DN = 0.34358 
Approximate significance level = 0.478176 



Data: HALL.PbON 

Di~tributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 235.043 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) 
(14) 
(15) 
( 16) 
(17) 
(18) 

standard deviation: 493.206 

Lognormal 
Normal 
student's t 
Triangular 
Uniform 
Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.181276 
Estimated KOLMOGOROV statistic DMINUS = 0.282018 
Estimated overall statistic DN = 0.282018 
Approximate significance level= 0.726492 



Kolmogorov-smirnov Two-Sample Test 

Sample 1: HALL.BaOFF 

Sa ... ple 2 : HALL. BaON 

Estimated overall statistic DN = 0.333333 
Two-sided large sample K-S statistic = 0.57735 
Approximate significance level = 0.892778 



Kolmogorov-Smirnov Two-sample Test 
--------------------------------------------------------------------------------
Sample 1: HALL.CrOFF 

Sample 2: HALL.CrON 

Estimated overall statistic DN = 0.833333 
Two-sided large sample K-S statistic = 1. 44338 
Approximate significance level= 0.0310076 



Kolmogorov-Smirnov Two-Sample Test 

Sample 1: HALL.PbOFF 

Sautple 2: HALL. PbON 

Estimated overall statistic DN = 0.666667 
Two-sided large sample K-S statistic = 1.1547 
Approximate significance level= 0.13892 



Data: HALL.BaALL 

Di-~ributions available: 
( 1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 116.358 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
(17) Uniform 
( 18) Weibull 

Standard deviation: 86.6468 



Estimated KOLMOGOROV statistic DPLUS = 0.156803 
Estimated KOLMOGOROV statistic DMINUS = 0.0968531 
Estimated overall statistic DN = 0.156803 
Approximate significance level = 0.929501 
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Data: HALL.BaALL 

D1~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 290.906 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
( 17) Uniform 
(18) Weibull 

Standard deviation: 1328.03 



Estimated KOLMOGOROV statistic DPLUS = 0.187291 
Estimated KOLMOGOROV statistic DMINUS = 0.329104 
Estimated overall statistic DN = 0.329104 
Approximate significance level= 0.148571 



Data: HALL.CrALL 

Di~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 14 

Mean: 244.254 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 660.699 



Estimated KOLMOGOROV statistic DPLUS = 0.427047 
Estimated KOLMOGOROV statistic DMINUS = 0.356369 
Estimated overall statistic DN = 0.427047 
Approximate significance level = 0.0251294 
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Data: HALL.CrALL 

D1~cributions available: 
(1) Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 225.891 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12) Gamma 

(13) 
(14) 
(15) 
( 16) 
(17) 
(18) 

Standard deviation: 1376.19 

Lognormal 
Normal 
Student's t 
Triangular 
Uniform 
Weibull 



Estimated KOLMOGOROV statistic DPLUS = 0.19308 
Estimated KOLMOGOROV statistic DMINUS = 0.206261 
Estimated overall statistic DN = 0.206261 
Approximate significance level = 0.686966 
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Data: HALL.PbALL 

D~_cributions available: 
( 1} Bernoulli 
( 2) Binomial 
(3) Discrete uniform 
(4) Geometric 
(5) Negative binomial 
(6} Poisson 

Distribution number: 14 

Mean: 108.758 

Distribution Fitting 

(7) Beta 
(8) Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12} Gamma 

( 13) Lognormal 
(14) Normal 
(15) Student's t 
(16) Triangular 
(17) Uniform 
( 18) Weibull 

Standard deviation: 138.817 



Estimated KOLMOGOROV statistic DPLUS = 0.263936 
Estimated KOLMOGOROV statistic DMINUS = 0.227397 
Estimated overall statistic DN = 0.263936 
Approximate significance level = 0.373289 



Data: HALL.PbALL 

D~~tributions available: 
( 1} Bernoulli 
(2) Binomial 
(3) Discrete uniform 
(4} Geometric 
(5} Negative binomial 
(6) Poisson 

Distribution number: 13 

Mean: 127.875 

Distribution Fitting 

(7) Beta 
(8} Chi-square 
(9) Erlang 

(10) Exponential 
(11) F 
(12} Gamma 

(13) Lognormal 
(14) Normal 
(15) Student's t 
{16) Triangular 
( 17) Uniform 
( 18) Weibull 

Standard deviation: 280.418 



Estimated KOLMOGOROV statistic DPLUS = 0.142163 
Estimated KOLMOGOROV statistic DMINUS = 0.197025 
Estimated overall statistic DN = 0.197025 
Approximate significance level= 0.740114 
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